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(54) MOTOR DRIVE AND DRIVING METHOD THEREOF 




(57)Abstract: 

PROBLEM TO BE SOLVED: To attain low vibration and noise driving, and cost 
reduction in a device using an inexpensive and small motor. 
SOLUTION: In this driving method of a motor drive, frequency information 

proportional to the rotational speed of a rotor is detected, a Hall element output 
signal formed out of a sinusoidal waveform is outputted by a Hall element, and a 
Hall amplifier output signal is developed which has the amplitude depending on 



an output signal level of torque obtained from the frequency Infornnatlon using the 
Hall elennent output signal and which is formed out of a rectangular waveform or 
a sinusoidal waveform. The rectangular waveform or the sinusoidal waveform of 
the Hall amplifier output signal is selected based on a switching signal for 
switching on/off control. When the rectangular waveform is selected, rectangular 
wave drive by pulse duration control at an electrical degree 180° is performed for 
a stator during the driving of the motor, or when the sinusoidal waveform is 
selected, sinusoidal wave driving is performed for the stator during the normal 
driving after startup. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A rotational frequency detection means to detect the frequency 
information which is equipment which carries out the roll control of Rota, and is 
proportional to the rotational frequency of said Rota based on the energization 
control by the field current to a stator. The hall device which outputs the hall 
device output signal which detects the location of said Rota to said stator, and 
consists of a sine wave-like wave, Have the amplitude depending on the output 
signal level of the torque acquired from said frequency information detected 
according to the engine speed of said Rota using said hall device output signal 
outputted from said hall device. A wave generating means to generate the hole 
amplifier output signal which consists of a square wave form or a sinusoidal wave, 
and in order to perform a square wave drive or a sinusoidal drive to said stator A 
signal creation means to create the change signal which changes energization 
control, and a wave-selection means to choose said square wave form or said 
sinusoidal wave from said hole amplifier output signals based on said change 
signal. When a square wave drive according to 180 degree energization control 
of electrical angles to the time of motorised to said stator when said square wave 
form is chosen is performed and said sinusoidal form is chosen Motorised 
equipment characterized by having the control means which performs a 
sinusoidal drive to said stator at the time of usual operation after starting. 
[Claim 2] It is motorised equipment according to claim 1 characterized by for said 



control means perfornning the square wave drive by 180-degree energization 
control to the tinne annount to which predeternnined was set fronn nnotor starting, 
and perfornning a sinusoidal drive after the tinne annount to which predeternnined 
[ said ] was set. 

[Clainn 3] Said control nneans is nnotorised equipnnent according to clainn 1 
characterized by perfornning the square wave drive by 180-degree energization 
control, and perfornning a sinusoidal drive after the rotational frequency 
infornnation on a nnotor reaching within the linnits of predeternnined at the tinne of 
nnotor starting. 

[Clainn 4] Innage fornnation equipnnent characterized by being image formation 
equipment which performs drive control of image formation by making a motor 
into a driving source, having motorised equipment according to claim 1 to 3, and 
using this motorised equipment as a driving source for paper feeds at the time of 
image formation. 

[Claim 5] The process which detects the frequency information which is the 
motorised approach which carries out the roll control of Rota, and is proportional 
to the rotational frequency of said Rota based on the energization control by the 
field current to a stator, The process which outputs the hall device output signal 
which detects the location of said Rota to said stator, and consists of a sine 
wave-like wave by the hall device, Have the amplitude depending on the output 
signal level of the torque acquired from said frequency information detected 
according to the engine speed of said Rota using said hall device output signal 
outputted from said hall device. The process which generates the hole amplifier 
output signal which consists of a square wave form or a sinusoidal wave, and in 
order to perform a square wave drive or a sinusoidal drive to said stator The 
process which creates the change signal which changes energization control, 
and the process which chooses said square wave form or said sinusoidal wave 
from said hole amplifier output signals based on said change signal, When a 
square wave drive according to 180 degree energization control of electrical 
angles to the time of motorised to said stator when said square wave form is 



chosen is performed and said sinusoidal fornn is cliosen Tlie nnotorised approacin 
cliaracterized by liaving tlie process which perfornns a sinusoidal drive to said 
stator at the tinne of usual operation after starting. 

[Claim 6] It is the motorised approach according to claim 5 that time amount to 
which predetermined was set from motor starting is characterized by performing 
the square wave drive by 180-degree energization control, and performing a 
sinusoidal drive after the time amount to which predetermined [ said ] was set. 
[Claim 7] It is the motorised approach according to claim 5 characterized by 
performing the square wave drive by 180-degree energization control, and 
performing a sinusoidal drive after the rotational frequency information on a 
motor reaching within the limits of predetermined at the time of motor starting. 
[Claim 8] It is the motorised control program which carries out the roll control of 
Rota based on the energization control by the field current to a stator. This 
program The process which detects the frequency information which is recorded 
on the record medium which can be read by computer, and is proportional to the 
rotational frequency of said Rota, The process which outputs the hall device 
output signal which detects the location of said Rota to said stator, and consists 
of a sine wave-like wave by the hall device. Have the amplitude depending on 
the output signal level of the torque acquired from said frequency information 
detected according to the engine speed of said Rota using said hall device output 
signal outputted from said hall device. The process which generates the hole 
amplifier output signal which consists of a square wave form or a sinusoidal wave, 
and in order to perform a square wave drive or a sinusoidal drive to said stator 
The process which creates the change signal which changes energization control, 
and the process which chooses said square wave form or said sinusoidal wave 
from said hole amplifier output signals based on said change signal. When a 
square wave drive according to 180 degree energization control of electrical 
angles to the time of motorised to said stator when said square wave form is 
chosen is performed and said sinusoidal form is chosen The motorised control 
program characterized by having the process which performs a sinusoidal drive 



to said stator at the time of usual operation after starting. 

[Claim 9] It is the motorised control program according to claim 8 with which time 
amount to which predetermined was set from motor starting is characterized by 
performing the square wave drive by 180-degree energization control, and 
performing a sinusoidal drive after the time amount to which predetermined 
[ said ] was set. 

[Claim 10] It is the motorised control program according to claim 8 characterized 
by performing the square wave drive by 180-degree energization control, and 
performing a sinusoidal drive after the rotational frequency information on a 
motor reaching within the limits of predetermined at the time of motor starting. 
[Claim 1 1] By computer, it is based on the energization control by the field 
current to a stator. It is the medium which recorded the program for carrying out 
the roll control of Rota. This control program to a computer Make the frequency 
information proportional to the rotational frequency of said Rota detect, and a hall 
device is made to detect the location of said Rota to said stator. Said hall device 
output signal which was made to output the hall device output signal which 
consists of a sine wave-like wave, and was made to output from said hall device 
is used. Have the amplitude depending on the output-signal level of the torque 
acquired from said frequency information made to detect according to the engine 
speed of said Rota. In order to generate the hole amplifier output signal which 
consists of a square wave form or a sinusoidal wave and to perform a square 
wave drive or a sinusoidal drive to said stator Make the change signal which 
changes energization control create, and it is based on said change signal. When 
said square wave form or said sinusoidal wave is chosen from said hole amplifier 
output signals and said square wave form is chosen It is the medium which 
recorded the motorised control program characterized by making a sinusoidal 
drive perform to said stator at the time of usual operation after starting when the 
square wave drive by 180 degree energization control of electrical angles is 
made to perform and said sinusoidal form is chosen to said stator at the time of 
motorised. 



[Claim 12] It is the medium which recorded the motorised control program 
according to claim 1 1 with which time amount to which predetermined was set 
from motor starting is characterized by performing the square wave drive by 180- 
degree energization control, and performing a sinusoidal drive after the time 
amount to which predetermined [ said ] was set. 

[Claim 13] It is the medium which recorded the motorised control program 
according to claim 1 1 characterized by performing the square wave drive by 180- 

degree energization control, and performing a sinusoidal drive after the rotational 
frequency information on a motor reaching within the limits of predetermined at 
the time of motor starting. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the motorised equipment which 
can be applied to drive control of the DC motor of a three phase circuit etc., and 
the motorised approach. 
[0002] 



[Description of tlie Prior Art] Drawing 10 shows the example of a configuration of 
conventional nnotorised equipnnent. 

[0003] Motor Driver 2 supplies a sine wave-like current to the coil U phase 3 of 
three-phase-circuit DC motor 1 , the coil V phase 4, and the coil W phase 5, in 
order to mitigate vibration of a motor. From the FG pattern 6, the voltage signal of 
the frequency proportional to the rotational frequency of three-phase-circuit DC 
motor 1 is outputted. This outputted signal is shaped in waveform with the FG 
amplifier 7 in Motor Driver 2, and is changed into the pulse-like FG signal 8. The 
FG signal 8 is inputted into the rate DISUKURI circuit 9 in the control section 
(ASIC) 10 which controls image formation equipment, and revolving speed 
control is performed. According to the output of this rate DISUKURI circuit 9, the 
DUTY ratio of the energization to three-phase-circuit DC motor 1 is determined. 
[0004] On the other hand, an PWM chopping drive is performed according to the 
output value from the hall device, and since the location to the stator of Rota 
which outputs a sine wave-like wave is detected, field current is controlled by the 
hall device in the PWM drive circuit 23 so that the phase current wave of three- 
phase-circuit DC motor 1 becomes sine wave-like. 

[0005] Drawing 11 is drawing explaining the principle which the motor of a DC 
motor rotates. 

[0006] 52 shows the physical relationship of Rota 53 of a motor, a hall device 54, 
and a stator 55. Moreover, 56, 57, and 58 show the current wave form (U phase, 
V phase, W phase) of each phase. In order [ from which, as for a sinusoidal drive, 
a 30-degree section current recovers gradually at the time of initiation 
(termination) of energization of 120 degree energization drive energization 
section (it falls) ] to drive like, a phase change serves as 180-degree energization 
drive. 

[0007] In the change of a phase, the hall device 54 is formed in the location 
which shifted to the motor rotation direction 30 degrees on the machine square to 
the general 120-degree energization approach. The sequence of energization is 



[0008] By changing the exciting current to a phase in such sequence, the force 
always joins Rota 53 in a hand of cut, and Rota 53 is rotated. IVIoreover, a hall 
device 54 is fornned in the same location as 120-degree energization, and the 
same effectiveness is acquired even if it advances the phase of the output of a 
hall device 54 to 30-degree hand of cut electrically. 

[0009] Drawing 12 and drawing 13 are drawings explaining the principle which 
supplies a sine wave-like current to motor winding (3, 4, 5), and controls the 
supply voltage to a motor according to the size of a load. 
[0010] 59 is a hole amplifier output signal and 60 is an PWM drive circuit output. 
The coil electrical potential difference 61 Is set to H level when the hole amplifier 
output signal 59 Is larger than the PWM output signal 60, and It supplies a 
current to motor winding. 

[001 1] Drawing 12 is the case that a motor load Is large, the amplitude of the hole 
amplifier output signal 59 becomes large, ON_DUTY of the coll electrical 
potential difference 61 impressed to a coll Increases, and the Increase of the 
electric power supply to a motor and a motor output Increase. 
[0012] On the contrary. It Is the case that a motor load Is small, the amplitude of 
the hole amplifier output signal 59 becomes small, ON_DUTY of the coll electrical 
potential difference 61 decreases, the electric power supply of drawing 13 to a 
motor decreases, and a motor output decreases. 
[0013] 

[Problem(s) to be Solved by the Invention] However, in order to aim at vibration 
and mitigation of the noise, the circuit consists of conventional examples of 
drawing 10 mentioned above so that a sinusoidal drive may be performed. 
Consequently, since the output voltage of the hole amplifier 22 was used In the 
linear field, as compared with 180-degree energization drive method, Injection 
power was small and the output torque of a motor was small. 
[0014] Moreover, for the reasons of the time of feed Initiation, fixing by tapping of 
a cartridge, etc., when Image formation equipment carries out the paper feed 
driving source of this kind of motor. It Is used, and a mechanism load becomes 



large most, sufficient output torque cannot be obtained but it beconnes causes of 
an error, sucli as a paper jam. 

[0015] Tlien, tlie purpose of tliis invention is by making a starting torque increase 
and usually performing a sinusoidal drive at the time of a drive by performing the 
square wave drive by 180-degree energization control at the time of motor 
starting to offer the motorised equipment which can obtain low vibration and a 
low noise drive, and the motorised approach. 

[0016] Other purposes of this invention moreover, by making a starting torque 
increase by performing the square wave drive by 180-degree energization control 
at the time of motor starting to which a mechanism load becomes large most, 
when a motor is used as a paper feed driving source of image formation 
equipment The error of fixing by the cartridge, a paper jam, etc. is canceled, and 
it is in offering the motorised equipment which can attain cost cut-ization of 
equipment using a small and cheap motor, and the motorised approach. 
[0017] 

[Means for Solving the Problem] A rotational frequency detection means to detect 
the frequency information which this invention is equipment which carries out the 
roll control of Rota based on the energization control by the field current to a 
stator, and is proportional to the rotational frequency of said Rota, The hall 
device which outputs the hall device output signal which detects the location of 
said Rota to said stator, and consists of a sine wave-like wave, Have the 
amplitude depending on the output signal level of the torque acquired from said 
frequency information detected according to the engine speed of said Rota using 
said hall device output signal outputted from said hall device. A wave generating 
means to generate the hole amplifier output signal which consists of a square 
wave form or a sinusoidal wave, and in order to perform a square wave drive or a 
sinusoidal drive to said stator A signal creation means to create the change 
signal which changes energization control, and a wave-selection means to 
choose said square wave form or said sinusoidal wave from said hole amplifier 
output signals based on said change signal. When a square wave drive 



according to 180 degree energization control of electrical angles to the tinne of 
nnotorised to said stator when said square wave fornn is chosen is perfornned and 
said sinusoidal fornn is chosen Motorised equipment is constituted by having the 
control means which performs a sinusoidal drive to said stator at the time of 
usual operation after starting. 

[0018] Here, said control means may perform the square wave drive by 180- 
degree energization control to the time amount to which predetermined was set 

from motor starting, and a sinusoidal drive may be performed after the time 
amount to which predetermined [ said ] was set. 

[0019] At the time of motor starting, said control means may perform the square 
wave drive by 180-degree energization control, and after the rotational frequency 
information on a motor reaching within the limits of predetermined, it may perform 
a sinusoidal drive. 

[0020] This invention is image formation equipment which performs drive control 
of image formation by making a motor into a driving source, has the above- 
mentioned motorised equipment and constitutes image formation equipment by 
using this motorised equipment as a driving source for paper feeds at the time of 
image formation. 

[0021] The process which detects the frequency information which this invention 
is the motorised approach which carries out the roll control of Rota based on the 
energization control by the field current to a stator, and is proportional to the 
rotational frequency of said Rota, The process which outputs the hall device 
output signal which detects the location of said Rota to said stator, and consists 
of a sine wave-like wave by the hall device. Have the amplitude depending on 
the output signal level of the torque acquired from said frequency information 
detected according to the engine speed of said Rota using said hall device output 
signal outputted from said hall device. The process which generates the hole 
amplifier output signal which consists of a square wave form or a sinusoidal wave, 
and in order to perform a square wave drive or a sinusoidal drive to said stator 
The process which creates the change signal which changes energization control. 



and the process which chooses said square wave form or said sinusoidal wave 
fronn said hole annplifier output signals based on said change signal, When a 
square wave drive according to 180 degree energization control of electrical 
angles to the tinne of motorised to said stator when said square wave form is 
chosen is performed and said sinusoidal form is chosen The motorised approach 
is offered by having the process which performs a sinusoidal drive to said stator 
at the time of usual operation after starting. 

[0022] This invention is a motorised control program which carries out the roll 
control of Rota based on the energization control by the field current to a stator. 
This program The process which detects the frequency information which is 
recorded on the record medium which can be read by computer, and is 
proportional to the rotational frequency of said Rota, The process which outputs 
the hall device output signal which detects the location of said Rota to said stator, 
and consists of a sine wave-like wave by the hall device, Have the amplitude 
depending on the output signal level of the torque acquired from said frequency 
information detected according to the engine speed of said Rota using said hall 
device output signal outputted from said hall device. The process which 
generates the hole amplifier output signal which consists of a square wave form 
or a sinusoidal wave, and in order to perform a square wave drive or a sinusoidal 
drive to said stator The process which creates the change signal which changes 
energization control, and the process which chooses said square wave form or 
said sinusoidal wave from said hole amplifier output signals based on said 
change signal. When a square wave drive according to 180 degree energization 
control of electrical angles to the time of motorised to said stator when said 
square wave form is chosen is performed and said sinusoidal form is chosen A 
motorised control program is offered by having the process which performs a 
sinusoidal drive to said stator at the time of usual operation after starting. 
[0023] This invention is based on the energization control by the field current to a 
stator by computer. It is the medium which recorded the program for carrying out 
the roll control of Rota. This control program to a computer Make the frequency 



information proportional to tlie rotational frequency of said Rota detect, and a hall 
device is nnade to detect the location of said Rota to said stator. Said hall device 
output signal which was nnade to output the hall device output signal which 
consists of a sine wave-like wave, and was nnade to output fronn said hall device 
is used. Have the annplitude depending on the output-signal level of the torque 
acquired fronn said frequency infornnation nnade to detect according to the engine 
speed of said Rota. In order to generate the hole annplifier output signal which 
consists of a square wave form or a sinusoidal wave and to perform a square 
wave drive or a sinusoidal drive to said stator Make the change signal which 
changes energization control create, and it is based on said change signal. When 
****** and said square wave form are chosen in said square wave form or said 
sinusoidal wave from said hole amplifier output signals When the square wave 
drive by 180 degree energization control of electrical angles is made to perform 
and said sinusoidal form is chosen to said stator at the time of motorised, the 
medium which recorded the motorised control program is offered by making a 
sinusoidal drive perform to said stator at the time of usual operation after starting. 
[0024] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained to a detail with reference to a drawing. 
[0025] The gestalt of operation of the 1st of [1st example] this invention is 
explained based on drawing 1 - drawing 6 . In addition, the explanation is omitted 
about the same part as the conventional example mentioned above, and the 
same sign is attached. 

[0026] <System configuration> The outline configuration of this system is 

explained first. 

[0027] Drawing 1 shows the whole motorised equipment 100 configuration which 
it had in image formation equipment 1000. 

[0028] The motor which constitutes motorised equipment 100 shall be arranged 
to the part which feeds paper to a transfer paper from a sheet paper cassette, the 
part which conveys a transfer paper to a photo conductor or a fixing assembly. 



the part connected with the nnennber which agitates the toner in a cartridge. 
[0029] It is characterized by constituting this motorised equipnnent 100 so that a 
starting torque nnay be nnade to increase nnuch more when predeternnined tinne 
amount [ starting ] performs the square wave drive by 180-degree energization 
control compared with the energization control approach which was only a 
sinusoidal drive like the conventional equipment shown in drawing 10 . 
[0030] Hereafter, it explains concretely. 

[0031] IVIotorised equipment 100 is divided roughly into DC motor 1 of a three 
phase circuit, IVIotor Driver 2, and a control section (ASIC:Application Specific IC) 
10. DC motor 1 consists of a stator 55 around which the three-phase-circuit coil 
(the U phase 3, the V phase 4, W phase 5) was wound, and Rota 53 which 
consists of a permanent magnet. In addition, this DC motor 1 is connected with 
24VDC power sources 30. 

[0032] IVIotor Driver 2 supplies a sine wave-like current to the coil U phase 3, the 
coil V phase 4, and the coil W phase 5, in order to mitigate vibration of a motor 
for DC motor 1 of a three-phase-circuit coil (the U phase 3, the V phase 4, W 
phase 5). 

[0033] 6 is a FG pattern which outputs the voltage signal of the frequency 
proportional to the rotational frequency of DC motor 1 of a three phase circuit. 

The signal outputted from the FG pattern 6 is shaped in waveform with the FG 
amplifier 7 for changing into a pulse-like signal, and is changed into the FG signal 
8. The FG signal 8 is inputted into the rate DISUKURI circuit 9 which performs 
revolving speed control, and is formed in the control section (ASIC) 10 which is 
controlling image formation equipment 1000. 

[0034] The rate DISUKURI circuit 9 compares the period of the FG signal 8 with 
the criteria FG period set up by CPU1 1 prepared in ASIC10, and it outputs the 
acceleration signal 12 and a reduced speed signal 13 so that a rotational 
frequency may turn into said set-up rotational frequency. A criteria FG period is 
sent to the rate DISUKURI circuit 9 by the signal 18. Moreover, the ON/OFF 
signal of the motor from CPU1 1 is transmitted to the rate DISUKURI circuit 9 by 



the signal 19. 

[0035] According to tlie acceleration signal 12 and a reduced speed signal 13, 
the charge punnp circuit 14 carries out the charge and discharge of the current to 
the capacitor 15 for charge punnps, and the capacitor 16 for charge pumps, and 
changes the annount of errors to a rotational frequency into DC electrical potential 
difference. 

[0036] Moreover, resistance 17 adjusts the phase of the amount of feedback. 
The torque amplifier 20 amplifies the difference of DC electrical potential 
difference and reference voltage 21, and outputs a signal to the current-limiting 
comparator 21 . The current-limiting comparator 21 detects the overcurrent at the 
time of an overload. A current value is transformed into an electrical potential 
difference, an electrical potential difference is detected by the reversal terminal of 
the current-limiting comparator 21, and the current-limiting resistance 51 
intercepts a current, when larger than reference voltage 52. That is, when an 
excessive current is impressed to DC motor 1, a current is intercepted so that it 
may become below the set-up current value. Except the time of an overload, the 
output of the torque amplifier 20 is outputted to the hole amplifier 22 and the 
PWM oscillator 23 as it is. 

[0037] The hall device output signal 68 (refer to drawing 6 ) which is an output 
from the hall device U phase 24, the hall device V phase 25, and the hall device 
W phase 26 is inputted into the hole amplifier 22, and the hole amplifier output 
signal 62 which consists of a square wave or a sine wave is generated from 
these hall device output signal 68. This hole amplifier output signal 62 is 
amplified according to DC voltage level of the output of the torque amplifier 20, 
and is outputted to the PWM comparator U phase 27, the PWM comparator V 
phase 28, and the PWM comparator W phase 29. 

[0038] The hole amplifier output signal 62 is changed to the square wave signal 
for performing the square wave drive by 180-degree energization control, and the 
sinusoidal signal for performing a sinusoidal drive according to the drive change 
signal 61 from CPU1 1. A current is supplied by 24VDC power sources 30 and 



the resistance 31 and 32 for hall device bias, and hall devices 24, 25, and 26 
output the positional infornnation of Rota 53 as a voltage wavefornn by thenn. 
[0039] The PWM drive circuit 23 generates the PWM signal 33 used as the 
criteria for performing the switching drive of DC motor 1 . The frequency of the 
PWM signal 33 is set up by the PWM frequency setting resistance 34 and the 
number setting capacitor 35 of the PWM circumferences. 
[0040] The output of the hole amplifier 22 and the output of the PWM drive circuit 
23 are outputted to the PWM comparators 27, 28, and 29 of each phase. The 
PWM comparators 27, 28, and 29 measure the output of the hole amplifier 22, 
and the output of the PWM drive circuit 23, when the output of the hole amplifier 
22 is larger than the output of the PWM drive circuit 23, output H level and 
energize on a motor. When reverse, L level is outputted and energization is 
intercepted. That is, the ON_DUTY ratio in which DC motor 1 carries out a 
switching drive is determined. 

[0041] PURIDORAIBA 35 drives the top FET_U phase 36, the top FET V phase 
37, the top FET_W phase 38, the bottom FET_U phase 39, the bottom FET_V 
phase 40, and the bottom FET_W phase 41 according to the output of the PWM 
comparators 27, 28, and 29. The zener diode U phase 42, the zener diode V 
phase 43, and the zener diode W phase 44 perform proof-pressure protection 
between the gate-sources, when each phase will be in a hi-z state. 
[0042] A booster circuit 45 is a circuit for switching the top transistor (36, 37, 38) 
of each phase. It is bypassed through the bypass capacitor capacitor 47 to the 
next step, and is rectified by rectifier diode 48, bias of the voltage waveform 
outputted from the oscillator 46 for pressure ups is carried out to supply voltage 
by the direct-current bias diode 49, and smooth is carried out by the pressure-up 
capacitor 50. 

[0043] As mentioned above, as explained using drawing 1 , it has the FG pattern 
6 which outputs the voltage waveform of the frequency proportional to the 
rotational frequency of DC motor 1 of a three phase circuit. It has the FG 
amplifier 7 which operates orthopedically the wave outputted from the FG pattern 



6 to pulse-like FG wave. It has the rate DISUKURI circuit 9 which controls the 
engine speed of DC nnotor 1 of a three phase circuit based on FG frequency 
which is a frequency of FG wave. So that the DUTY ratio of the energization to 
DC motor 1 of a three phase circuit may be determined according to the output of 
the rate DISUKURI circuit 9 and the phase current wave of DC motor 1 of a three 
phase circuit may become sine wave-like In the motorised equipment 100 of DC 
motor 1 which has the PWM drive circuit 23 which performs an PWM chopping 
drive according to the output of the hall devices 24, 25, and 26 for detecting the 
location to the stator 55 of Rota 53 which outputs a sine wave-like wave A 
sinusoidal drive, The changeover switch changed into the square wave drive by 
180-degree energization control is formed, the square wave drive by 180-degree 
energization control is performed at the time of motor starting, and it is controlled 
to change to a sine drive after arriving at near [ which was set up beforehand / 
predetermined ] time amount or near the rotational frequency. 
[0044] In addition, the rotation principle of the motor of DC motor 1 is the same 
as that of the explanation of drawing 1 1 mentioned above. Moreover, the 
principle which supplies a sine wave-like current to motor winding (3, 4, 5), and 
controls the supply voltage to a motor according to the size of a load is the same 
as that of explanation of drawing 12 and drawing 13 which were mentioned 
above. 

[0045] (System behavior) Next, actuation of this system is explained. 
[0046] Drawing 2 is a flow chart which shows a motorised control flow. 
[0047] At step SI, the frequency information proportional to the rotational 
frequency of Rota 53 is detected. They are information, such as the FG pattern 6 
which outputs the voltage signal of the frequency proportional to the rotational 
frequency of a motor as this frequency information, for example, the FG signal 8 
shaped in waveform, or DC electrical potential difference from which the amount 
of errors to a rotational frequency was changed by the charge pump. 
[0048] At step S2, hall devices 24, 25, and 26 detect the location of Rota 53 to a 
stator 55, and the hall device output signal 68 which consists of a sine wave-like 



wave is outputted. 

[0049] At step S3, the hole amplifier output signal 62 which consists of a square 
wave form or a sinusoidal wave is generated using the hall device output signal 
68. In this case, the hole amplifier output signal 62 has the amplitude depending 
on the output signal level of the torque acquired from the above-mentioned 
frequency information detected according to the engine speed of Rota 53. 
[0050] In step S4, in order to perform a square wave drive or a sinusoidal drive to 
a stator 55, the change signal 61 which changes energization control is created. 
[0051] At step S5, a square wave form or a sinusoidal wave is chosen from the 
hole amplifier output signals 62 based on the change signal 61. 
[0052] At step S6, when a square wave drive according to 180 degree 
energization control of electrical angles to the time of motorised to a stator 55 
when a square wave form is chosen is performed and a sinusoidal form is 
chosen, a sinusoidal drive is performed to a stator 55 at the time of usual 
operation after starting. In this drive control, the time amount to which 
predetermined was set from the time of motor starting performs the square wave 
drive by 180-degree energization control, and a sinusoidal drive is performed to it 
after the time amount to which predetermined was set. 

[0053] Drawing 3 shows the change signal 61 of the drive method at the time of 
motor starting. The period to the time amount T1 set up from motor starting 
performs the square wave drive by 180-degree energization control in the 
condition of L level. After time amount T1, it is set to H level from L level, and it 
performs a sinusoidal drive. 

[0054] Drawing 4 and drawing 5 show the drive principle by 180-degree 
energization control. Since the timing of a phase change is the same as a 
sinusoidal drive, it explains an PWM drive principle here. 
[0055] 62 is a hole amplifier output signal which is the output wave of the hole 
amplifier 22. 63 is the output wave of the PWM drive circuit 23. 64 is a voltage 
waveform (namely, PWM signal 33 of drawing 1 ) impressed to the field coil of 
each phase (U, V, W). 



[0056] The hole amplifier output signal 62 which consists of a square wave or a 
sine wave is generated by inputting into the hole amplifier 22 the hall device 
output signal 68 outputted from hall devices 24, 25, and 26. This hole amplifier 
output signal 62 becomes the amplitude depending on the output level of the 
torque amplifier 20, is outputted as a square wave or a sine wave according to 
the contents of the change signal 61, and is outputted to the PWM comparators 
27, 28, and 29. 

[0057] the PWM comparators 27, 28, and 29 -- the output wave of the PWM 
oscillator 23 -- 63 is compared with the hole amplifier output signal 62. And if the 
output of the hole amplifier 22 is larger than the output of the PWM oscillator 23, 
H level will be outputted, the bottom 36, 37, and FET 38 is turned on, and power 
is supplied to DC motor 1. 

[0058] When a motor output is large, as shown in drawing 4 , the output swing of 
the hole amplifier 22 is large, conversely, to be shown in drawing 5 , when a 
motor output is small, the output swing of the hole amplifier 22 becomes small, 
and the power supply to a motor is controlled. 

[0059] Drawing 5 shows the circuit explaining the principle of operation of the 
hole amplifier 22 according to the change signal 61. 

[0060] The hall device output signal 68 which is the output of hall devices 24, 25, 
and 26 is inputted into a comparator 65 in order to generate the square wave for 
180-degree energization control. The output of a comparator 65 is inputted into 
non-inversed amplifying circuit 66a of the next step, and outputs the square wave 
of the amplitude depending on the output level of the torque amplifier 20. 
[0061] On the other hand, the hall device output signal 68 is inputted into non- 
inversed amplifying circuit 66b in order to generate the sine wave for a sinusoidal 
drive, and non-inversed amplifying circuit 66b outputs the sine wave of the 
amplitude proportional to the output level of the torque amplifier 20. Each output 
is inputted into analog switches 67a and 67b, and analog switch (for square 
waves) 67a is turned on when the change signal 61 of a drive is L level, and it 
transmits an input value to an output side. Moreover, analog switch (for sine 



waves) 67a is turned on when the change signal 61 is H level, and it transnnits an 
input value to an output side. 

[0062] As explained above, in DC nnotor 1 of a three phase circuit, a starting 
torque can be increased by changing to a sinusoidal drive at the tinne of the usual 
drive after the setup tinne by the inside of the tinne annount set up fronn the tinne of 
nnotor starting perfornning the square wave drive of 180-degree energization 
control, nnoreover, the electronnagnetisnn usually ennitted fronn a nnotor stator in 
order to perfornn a sinusoidal drive at the tinne of a drive - a sound can be 
controlled. 

[0063] Moreover, it beconnes possible fronn motor starting to make a motor output 
increase from the time of a sinusoidal drive by performing 180-degree 
energization drive only of predetermined time amount, and the toner which fixed 
in the cartridge using the small and cheap motor can be broken down easily. 
[0064] The [2nd example], next the gestalt of operation of the 2nd of this 
invention are explained based on drawing 7 - drawing 9 . In addition, the 
explanation is omitted about the same part as the 1st example mentioned above, 
and the same sign is attached. 

[0065] In this example, it is characterized by constituting so that a starting torque 
may be made to increase much more by performing 180 degree energization 
drive of time amount which results in a predetermined rotational frequency from 
the time of starting compared with the energization control approach which was 
only a sinusoidal drive like the conventional equipment shown in drawing 10 . 
[0066] Drawing 7 shows the whole motorised equipment 100 configuration. The 
difference from the equipment of drawing 1 mentioned above branches in a 
control section 10, the FG signal 8 is inputted also into CPU1 1 , and the rotational 
frequency of DC motor 1 is supervised. 

[0067] (System behavior) Next, actuation of this system is explained. 
[0068] Drawing 8 is a flow chart which shows a motorised control flow. 
[0069] At step S1 1, the frequency information proportional to the rotational 
frequency of Rota 53 is detected. They are information, such as the FG pattern 6 



which outputs the voltage signal of the frequency proportional to the rotational 
frequency of a nnotor as this frequency infornnation, for exannple, the FG signal 8 
shaped in wavefornn, or DC electrical potential difference from which the annount 
of errors to a rotational frequency was changed by the charge punnp. 
[0070] At step S12, hall devices 24, 25, and 26 detect the location of Rota 53 to a 
stator 55, and the hall device output signal 68 which consists of a sine wave-like 
wave is outputted. 

[0071] At step S13, the hole amplifier output signal 62 which consists of a square 
wave form or a sinusoidal wave is generated using the hall device output signal 
68. In this case, the hole amplifier output signal 62 has the amplitude depending 
on the output signal level of the torque acquired from the above-mentioned 
frequency information detected according to the engine speed of Rota 53. 
[0072] At step S14, in order to perform a square wave drive or a sinusoidal drive 
to a stator 55, the change signal 61 which changes energization control is 
created. 

[0073] At step SI 5, a square wave form or a sinusoidal wave is chosen from the 
hole amplifier output signals 62 based on the change signal 61. 
[0074] At step SI 6, when a square wave drive according to 180 degree 
energization control of electrical angles to the time of motorised to a stator 55 
when a square wave form is chosen is performed and a sinusoidal form is 
chosen, a sinusoidal drive is performed to a stator 55 at the time of usual 
operation after starting. It sets to this drive control, and at the time of motor 
starting, after it performs the square wave drive by 180-degree energization 
control and rotational frequency information reaches within the limits of 
predetermined until rotational frequency information reaches within the limits of 
predetermined, a sinusoidal drive is performed. 

[0075] Drawing 9 is the timing diagram which showed the motor engine speed 69 
and the change signal 61 at the time of motor starting. The square wave drive by 
180-degree energization control is performed between L level to the time amount 
T2 until the change signal 61 results in the engine speed 70 which serves as 



reference level set up beforehand from motor starting. It is set to H level after the 
time amount T2 beyond an engine speed 70, and it performs a sinusoidal drive. 
[0076] In addition, 180-degree energization drive principle is the same as that of 
explanation of drawing 4 of the 1st example mentioned above, and drawing 5 , 
and explanation here is omitted. Moreover, the principle of operation of the hole 
amplifier 22 according to the change signal 61 is the same as that of explanation 
of drawing 6 of the 1st example mentioned above, and explanation here is 
omitted. 

[0077] As explained above, in a three-phase-circuit DC motor, the starting torque 
at the time of starting can be increased by performing 180-degree energization 
drive, and changing to a sinusoidal drive, after reaching in FG period to which the 
period of FG signal which is motor rotation information was set at the time of 
motor starting, moreover, the electromagnetism usually emitted from the stator 
55 of a motor in order to perform a sinusoidal drive at the time of a drive ~ a 
sound can be controlled. 

[0078] Moreover, since only the time amount which reaches a predetermined 
rotational frequency from the time of motor starting was made to perform 180- 
degree energization drive, it is more possible than the time of a sinusoidal drive 
to make a motor output increase, and even when a small and cheap motor is 
used, the toner fixed in the cartridge can be broken down easily. 
[0079] In addition, even if it applies this invention to the system which consists of 
two or more devices (for example, a host computer, an interface device, a reader, 
a printer, etc.), it may be applied to the equipment which consists of one device 
(for example, a small image-processing device like a PDA (personal information 
management) device, a copying machine, facsimile apparatus). 
[0080] Moreover, it cannot be overemphasized that this invention can be applied 
also when attained by supplying a program to a system or equipment. And it 
becomes possible to enjoy the effectiveness of this invention also by supplying 
the storage which stored the program expressed by the software for attaining this 
invention to a system or equipment, and carrying out read-out activation of the 



program code with which the computer (or CPU and MPU) of the system or 
equipment was stored in the storage. 

[0081] In this case, the function of the operation gestalt which the program code 
itself read from the storage mentioned above will be realized, and the storage 
which memorized that program code will constitute this invention. 
[0082] As a storage for supplying a program code, a floppy (trademark) disk, a 
hard disk, an optical disk, a magneto-optic disk, CD-ROM, CD-R, a magnetic 
tape, the memory card (IC memory card) of a non-volatile, ROMs (a mask ROM, 
flash EEPROM, etc.), etc. can be used, for example. 

[0083] Moreover, it cannot be overemphasized that it is contained also when the 
function of the operation gestalt which performed a part or all of processing that 
OS (operating system) which is working on a computer is actual, based on 
directions of the program code, and the function of the operation gestalt 
mentioned above by performing the program code which the computer read is 
not only realized, but was mentioned above by the processing is realized. 
[0084] Furthermore, after the program code read from a storage is written in the 
memory with which the functional expansion unit connected to the functional add- 
in board inserted in the computer or a computer is equipped, it cannot be 
overemphasized that it is contained also when the function of the operation 
gestalt which performed a part or all of processing that CPU with which the 
functional add-in board and functional expansion unit are equipped based on 
directions of the program code is actual, and mentioned above by the processing 
is realized. 
[0085] 

[Effect of the Invention] As explained above, according to this invention, the 
frequency information proportional to the rotational frequency of Rota is detected. 
The hall device output signal which detects the location of Rota to a stator and 
consists of a sine wave-like wave by the hall device is outputted. Have the 
amplitude depending on the output-signal level of the torque acquired from 
frequency information using the hall device output signal. Generate the hole 



amplifier output signal which consists of a square wave fornn or a sinusoidal wave, 
and it is based on the change signal which changes energization control. When 
the square wave fornn of a hole annplifier output signal or a sinusoidal wave is 
chosen and a square wave form is chosen, the square wave drive by 180 degree 
energization control of electrical angles is performed to a stator at the time of 
motorised. Since it was made to perform a sinusoidal drive to the stator at the 
time of usual operation after starting when a sinusoidal form was chosen for 
example, a starting torque is increased by changing to a sinusoidal drive after the 
setup time by the inside of the predetermined time amount set up from the time 
of motor starting performing the square wave drive by 180-degree energization 
control - making - usually - the time of a drive - electromagnetism - a sound 
can be controlled. 

[0086] moreover, according to this invention, at the time of motor starting, after 
performing the square wave drive by 180-degree energization control and 
reaching a predetermined rotational frequency, the starting torque at the time of 
starting is increased by changing to a sinusoidal drive - making -- usually - the 
time of a drive - electromagnetism - a sound can be controlled. 
[0087] furthermore - the case where it is more possible than the time of a 
sinusoidal drive to make a motor output increase much more, and a small and 
cheap motor is used since only the predetermined period was made to perform 
180-degree energization drive from the time of motor starting according to this 
invention ~ the error of toner fixing, within a cartridge, a paper jam, etc. ~ 
cancelable - thereby - cost-cut-izing and electromagnetism - the equipment 
with which control of a sound was made can be obtained. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram which is the gestalt of operation of the 1st of 
this invention and in which showing the whole motorised equipment configuration. 
[Drawing 2] It is a flow chart explaining drive control of a motor. 
[Drawing 3] It is the timing chart which shows actuation of a change signal. 
[Drawing 4] It is the timing chart which shows actuation of the square wave hole 
amplifier output signal of H level, the output signal of an PWM drive circuit, and 
the voltage signal impressed to a coil. 

[Drawing 5] It is the timing chart which shows actuation of the square wave hole 
amplifier output signal of L level, the output signal of an PWM drive circuit, and 
the voltage signal impressed to a coil. 

[Drawing 6] It is the circuit diagram showing the wave generating circuit in hole 
amplifier. 

[Drawing 7] It is the block diagram which is the gestalt of operation of the 2nd of 
this invention and in which showing the whole motorised equipment configuration. 
[Drawing 8] It is a flow chart explaining drive control of a motor. 
[Drawing 9] It is the timing chart which shows actuation of a change signal. 
[Drawing 10] It is the block diagram showing the whole motorised equipment 
configuration concerning the conventional example. 

[Drawing 1 1] It is the explanatory view showing the rotation principle of Rota of a 
DC motor. 

[Drawing 12] It is the timing chart which shows actuation of the sinusoidal hole 
amplifier output signal of H level in the former, the output signal of an PWM drive 



circuit, and tlie voltage signal innpressed to a coil. 

[Drawing 13] It is the tinning chart which shows actuation of the sinusoidal hole 
annplifier output signal of L level in the former, the output signal of an PWM drive 
circuit, and the voltage signal impressed to a coil. 
[Description of Notations] 

1 DC Motor of Three Phase Circuit 

2 Motor Driver 

3 Coil U Phase 

4 Coil V Phase 

5 Coil W Phase 

6 FG Pattern 

7 FG Annplifier 

8 FG Signal 

9 Rate DISUKURI Circuit 

10 Control Section (ASIC) 

11 CPU 

1 2 Acceleration Signal 

13 Reduced Speed Signal 

14 Charge Punnp Circuit 

15 Capacitor 1 for Charge Pumps 

16 Capacitor 2 for Charge Pumps 

17 Resistance for Charge Pumps 

18 Criteria FG Periodic Signal 

19 Motor ON/OFF Signal 

20 Torque Amplifier 

21 Reference Voltage of Torque Amplifier 

22 Hole Amplifier 

23 PWM Drive Circuit 

24 Hall Device U Phase 

25 Hall Device V Phase 



26 Hall Device W Phase 

27 PWM Comparator U Phase 

28 PWM Comparator V Phase 

29 PWM Comparator W Phase 

30 24VDC Power Sources 

31 Resistance 1 for Hall Device Bias 

32 Resistance 2 for Hall Device Bias 

33 PWM Signal 

34 Resistance for PWM Setup 

35 Capacitor for PWM Setup 

36 Top FET_U Phase 

37 Top FET_V Phase 

38 Top FET_W Phase 

39 Bottom FET_U Phase 

40 Bottom FET_V Phase 

41 Bottom FET_W Phase 

42 Zener Diode U Phase 

43 Zener Diode V Phase 

44 Zener Diode W Phase 

45 Booster Circuit 

46 Oscillator for Booster Circuits 

47 Bypass Capacitor 

48 Rectifier Diode 

49 Direct-Current Bias Diode 

50 Pressure-Up Capacitor 

51 Current-Limiting Resistance 

52 Reference Voltage for Current-Limiting Circuits 

53 Rota 

54 Hall Device 

55 Stator 



56 U Phase Current 

57 V Phase Current 

58 W Phase Current 

59 Hole Amplifier Output at the Time of Sinusoidal Drive 

60 PWM Drive Circuit Output Wave 

61 Change Signal (Coil Voltage Waveform at the Time of Sinusoidal Drive) 

62 Hole Amplifier Output Signal (PWM Drive Circuit Output Wave) 

63 Torque Amplifier Output Wave at the Time of 180" Energization Drive 

64 Coil Voltage Waveform at the Time of 180" Energization Drive 

65 Comparator 

66a The non-inversed amplifying circuit for a 180" energization drive 
66b The non-inversed amplifying circuit for a sinusoidal drive 
67a The analog switch for a 180" energization drive 
67b The analog switch for a sinusoidal drive 

69 Motor Rotational Frequency 

70 Set-Up Rotational Frequency 
100 Motorised Equipment 

1000 Image Formation Equipment 
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mmm^^ t , mmmmmmmK^tirz t^n.m 
m7.i~-9iznix^-nmmizmnn iso - mm 

fzk^ii.. mmxT~9^zM Lxmmm<^m^m^mi>z 

[0 0 1 8] friBim^stt, ^-^@t!)*^^> 
fm(^)m'^^titz9^mtxn 1 8 o ° amsotPt; i i>*e 
mmmmivK mtm&<^m.^^tifzmmimim^ 



^miff'^xi.x^K 

[0019] luiBMffl^iia. ^-fmmmii 1 8 o ° 

[0020] ^-^imjmt Lxmm^ 
mmm^mmmmmmrh-ox. ±$i=t~m 

mmmmkixm^^h^bizx-yx. mmm^mm 

[002 1 ] ^m^m. xx-^^o^wit j; i>a 
mmmizm-^^ ^x. n - ^ ^ 0iK$[j«-ri> ^ -nrnii 
mxh-^x . miiu~9c^mmnzmifzmmmmm 

m^i-^.ih:t^$tifzwmt^-mi'iiim^^m-^x. 
mi^~9commzmtxmii!,^iitzwmmmmwm 

pt:>%t:>tlfzh)U^'<7)\i!,tim^l^^Mzm^Lfzmm^ 

mtim^i^^t^xm. iffiBxx-^t^LT*gff^ 
mmsxiiiE^mmt:'^7dtziib^z. mmmm(^imi 
^'ifdmmm^iim-tiTnt. wmmmm^^zm-:> 
v^T. wmTt^-ii-TyrtiiJim^cotpib-i^mMmmm 
xitmisEmMm^miRi-^umb . mimmmww 
mm^titz fc izMix^-mmm 
tc'^^v^qi 80 m^mmiz.i^wjmmmipt^^K m 
iMMmwrnm^tifz im. itriaxT- ^ mix 
mmm^M^mt^zmmm^'if oxmt mi h 

[0022] if.%mt. x^-^rs.(7)mm:mzi.hm 
mu\\mzm-^\^x . n-^^mmm-th^-nmni 

m°ri9'^M.X%-oX. mruy^Mt^ ay\^^-^ 

{zx-y xmm 0 ^mmmmmztm^tix m.m 
tixi~^(r)mwz^mLfzmmmmiimmhJLn 

t^-imi'lzX'^Xmmx^-f^zMtlmm^- 

iitzmrnt^-m^iam^m^^x. 
mm^zmtxmm^iitzmMmmkmm^^^mi^iifz v 

f]^^(^iii:hm^\y^Mzimitzmm^i-h . mm 
wmiJEmm&mt-^ ^ =5: h^^-)vryr\i^iMm^%^ 
thTMk. mttxT~9{znLxmmmmx\im. 
mm^n 0 fz^^z. mmmn(r)mmt o 
^i'^m-h^^b. mtmmm^zm-i^^x . iuib^^- 
)iTyr^in\m(^^^t-^Mtmmmm±mtmwi^ 
m^r&KthrMb . mmmmwmK^Kfzb% 
mti7.^-9{znLx^-9mtm{zm%n 1 8 o 
' mmMm^zxmfmmmmiw mtmwmwm 
u^fitzb%\i.. mtixT-^^Lxmrntmrnnm 
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[0 0 2 3] *^HJ5{i:. i?yt^-^(Cj;-oT. Xx- 

imuzmm^:^^^ . mmmxMjE^Mm^^^:>t: 

^18 0° mmmmi,zxmmmm^:i^h^. iffiBiE 
m.mtmm^tifzb^ii. wm^i^-^'izi^^irmm 
m<^m^m^mi/Z]Emmmi'^=fh'\th ^bi^zx-^x. 

[0024] 

[0 0 2 5] LSI mil i^wMcom 1 commc^mm 
m\bm-m^^z-:>^^xii^(7)mmm«^L. n-^^ 

[0 0 26] <>'X^i.«>^t^, ^S/^T^AOiEBI 
[ 0 0 2 7 ] 01 i±, Hmj^JjSc^ai 0 00[^l,zmi^ 

iifz^-mmmmi oo co^imm^-t. 
[0028] ^-fm}mm. i o o ^mm-^'t-^ 

myem-'^m^imm-timii. ^- b u •/ 'jm h 

[0 0 2 9] Zcr,=f:~nmmWlOOi±. HlOtS^ 

ffl*at:it^T. iBiti^^ii,FJt5Et^B§rHiiTiii 80" a 
mmm^z2:mmmmmj dzk^zxnx.m)h)i 

[ 0 0 3 0 ] mr, ^'m^zwmfi, . 

[0 0 3 1 ] ^-^IBiijgMl 0 Oa. 3fflODC^- 
yXh. ^-^YyAr^^h. SOtPgP (AS I C : Ap 
plication Specific I C ) 1 0 i: 
\Z±YA%i\h. DC^-^li±. 3ffl^ll{Uffl3. V 
ffi4 , Wffl 5 ) *^^0§tL/iXx-^ 5 5 fc . 



^-^1{±. 2 4VDCmiJI3 0fcffM§tlTUl>, 
[00 32 ] ^-^K^^vs-2{i:. 3ffl^|fc(Uffl3. 
vffi4. wffi5) (n\ic^~^\^^~^emsmwm. 

-t^fzMz. mmum. m^vm. mm^msiziE 

[00 33] 3fflODC^-^10@ISatibM 

FGJ-^9~y6ij-^ni:n$tifzimii. ^ ■^li' 
iiz^mth fzi^<^ FGTyri T&mmm^ir. f am 
#8t;^m$tL§» FGm^8a. mmmmmdm 
^ X u 9 ^A:'] § tL. mmmmM. i o o o 

i^MP^ff'^TV^-l.fflPgE (ASIC) 1 Ot^tt^^^l 

[ 0 0 3 4 ] jSISt^' 4 X9 U 9 i±. F Gfi^80j^ 
fi|.h A S i C 1 0 n^Zim^AltzCV U 1 1 T-ISteS^I 

;ts*FGjf|tjt^jtiiL. mmmm.'M.^fifzn 

W^\zt£h i. 0 \<ztmm^ 1 2 i: SMfi-^ 1 3 i: ^ m:^ 
■ft. SPFGMi. fi^l8t:J;05SigTVx^U 
@f§9^}l/i.^ll>. tit. CPUl I;{)^ii5<7)^-3?COO 
N. OFF ft^« . fi-^ 1 9 1 j: 0 aSr ^ U US! 
9Me31§^I'&o 

[0035] i-^-i^iT^yrm^ 1 4{i. Mfi-^ 1 2 

L. mm.mznLx^:Ly~w:i \n:\im^zm:ft. 
[ 0 0 3 6 ] ^>^c, ffifiii Hi. mm^(^\mmm't 

j±2 1 bcom^:mmL. m^immmm^y^^u-^'i 

i^infiti. mMm^yrii ~f 2 Hi. mM 

^^mt. «iI«3WNV-^2 icoMteS^T-«i± 
BrTS . oil i9 . ia±^m?WD c^-^' 1 t:ep-!jn§ti 

■fh., i^n.'^mmm. h;k^T>'7°2ototti^&^io 

;J^-;I/ryr2 2i;PWM^ffi||2 3fc^ai^t- 

[0037] :t^-;l/Ty7°2 2 tJi. Uffi2 

4. :^-;t'm^Vffi2 5. 4^-;k^i^Wffi2 6*^A,OtH 

1:t■•fcl>4^-;^^^^^i^fi^6 8 memm) mJ:^ 

ii, ;ix^:,;J^-;^Si^tti^fi^6 8*^/i.^g?f^i^X{i:jE^ 

mj^h^j:ht^-)iryr\\^Mme2ifi^^^tih. z. 

i7)7t;-;i r> 7°tti^fi^6 2i±. ^;^^'ryT2 ootH 

~9Vm27. PWM3yyt^-^Vffl28, PWM3 
>yW-^Wffi2 9^tfi^§^ll>„ 
[0 0 38] :J^-;PTy7°tti^fi^6 2ii. CPUll 
;0^Jii?)IE»jt]]#ifi^6 1 ^zm->X. 18 0° a^Mffl 



(6) 003-1 1 1481 {P2003-1 1 1481A) 



T2A, 2 5, 2 6a. 2 4 VD CflligS 0 t . ^^~)V 
[0 0 3 9] PWM|g|6[lII?|2 3(i. DC^t—PKDX 

^'^^■fh,. PWMfi-^3 3 0jwiig^ii:(i. Y-^mwm. 
fSSffiffi3 4 fc P WMMfflifc^S^yry-fS 5 i: t j: 

[0040] :J^-7l'T>'7°2 2C0tiitSt PWUm)®^ 

8, 29i,Ztii^^tlh. PWMayj-^]y-9 27 , 2 
8 , 2 9{i:, t^-Ji'Tyr2 2t0tii.^h PWMigtf)lMlS& 
2 3iOJil:^h&ib$gL, ;t^-;ir>T2 2iOtii.^/5)iPW 
Miitt 2 3 1?) J; 0 ± ^ ^ > (C , HV Kil^ 

-y ^ y^^lMftt- 1. 0 N_D U T Yirb^ ^St-I. « 
[0 04 1] TU K7-<vs-3 5{i:. PWMrjyvN-p-:?' 
27, 28, 2 9 COii!,tHzm^\ ±ilFET_Uffi3 
6. ±filjFET_Vffl3 7, ±iJFET_Wffi3 8. T 
liFET_Uffl3 9. TiJFET_Vffi4 0. TflFE 
T_Wffi4 l^ra-f-l.^ 7x:^-^W^-^■Uffi4 
2. 7x-f-^^--<^-KVffi4 3. >yx^-r-<^-b' 

wffl4 4{i, #ffl*^VN-^ ■ yh-.ryxW:^-o!t 

[0 042] #ffi[ll§4 5!±. #fficO±fib7yi-'X^ 
(3 6, 3 7, 3 8) 'yi-yf^^lfz>sb<Dm^T 
It. A•-f^^°;^3yr>■9■3yTy■9■4 7$-1>tTMS^ 
A■^y^°X$^^Tm1L^M^-F4 8(Cj; DSSSfi, It 
TX^-^ ^- K 4 9 J; KimmMBtX'JU TX 

[0 04 3] tJLh. Hl^fflv^TfMBHL/iiat;. 3ffl 

oD c 1 comminmu^m-^mcomBmrn^ 

mtitlFGr^i^-ye^r^L., FGrif^-ye^^i^m, 

ts^tLfzm^i:^vvx:\mF G'&mzmBthFQTy 
7° 7 L . F &m(nwmx'h t f Gwmmzm^ 

# 3ffiODC^-^ iCOHltemc^llM^lf O^i^T 

^' u 0if^ 9 ^^r L . ji^T ^ X ^"j igsg 9 comitt:j!G t 

T 3 ffi t?) D C ^ - ^ 1 A.t7)}l^t7) D U T Y J:t ^ L , 

3ffioD c^-^ 1 (7mm^i:mw^wm.kzts:h ^ 3 
5(:M-r-&{aM§r^tfi-r§/ii>^)t^*-;i'fii^2 4, 2 

5, 2 6t0tii^t=S!oTPWM^a -yt-y^'mmir'^o 
P WMiBKl0£#2 3 ^irt-li D C^-^ 1 t^^-^IBKl 

1 0 0 tct^uT. iEm»fc .18 0° mmmm 
^z2:immmi^k^zmm-fmmx.xA -y ^^istt., 
^-^eitiB^a 18 0° mmmmizx^mmmmm 
VK 'f^m&^titzm&<^mmximmm}S:m^zmm 



[0 044] ^fc. DC=^~fl<7)^~f<7M^Mmii 

fzmi2iiix/mi3 <^mmt mmx-h h . 

[0045] {'^y.'rmm mz^ if>-7.Tl^m^ 

^z-jv^xtm-fh. 

[0046] Ei2i±. 't-n%mmm(^Mri^^.'tyu 

[0047] Xt'/TS lT1i. V2-953(7mmi^Z 

\m Lfzmmmmim\^-fh . ; (^wmmm tLx 
a. mm. ^-^<rmmk^zM\\Ltzmmmmsm 
ai;b-ri> F G7N°^ - y 6 . mmm^fifz f Gft-f- 

[0048] XT'y7°S2T-(i. ^-;l/*^24, 2 
5, 2 6t;j;-5TXT-^'5 5t;M^Sn-^5 3i7)fi 

^6 8^tlii]-tl>.. 

[0049] X n- ■■/ -/■ S 3 XU . ^i^-zUfl^ tti^ff-^ 6 

>'7°tii:^3fi-f-6 2Sr^^-rSo ;<7)J^-^, Tj^-yl^TyT 
tH:']fi-^6 2ii. xi~9 5 3C7^mWk^Z]Btxm^^fl 
fzHmmmmi)'^%t:>fifz l- ;L ^^H!-^:fi-^^^;^ 

[00 50] ;^7"'yTS4T1i:. XT~955{znLX 

^mmmxitwmmmofz^^^z. mmmm 

[005 1 ] X^^yTS 5i:-(±. mWM^^ 1 tS-^V^ 

■r . ^-/i r>Tai:;'3fi-^6 2<D^-h-^i:>m^m.mx\iiE 

[ 0 0 5 2 ] XT>yTS 6-C(i. ®^?^>5)^)lfK§iX>^c 
i: 5 5 tcMtT^-^'iBiJ!B#tcmM:ft 1 

8 0^^ mm%m^z i.h'mmmmiw immwrn 

W.'Silfz c t a, 7.T~9 5 5 LTilBi)ac7)a^g 

~fmim>m&<nm'&^Ktznfmx'i± i s o ° a 

[ 0 0 5 3 ] gi3i±. ^-9m$mff%m]-fi^ffmm\t 

^6 1 ^S^t-o ^-^@ij;&^i^|Sg§ii/-cB#rHlT 1 i T- 
i7)aj3lf {±. L \y^)Wy\tmx- 18 0° aUfflfflit j: 

mmm^'ff a „ B^r^iT i »i . l ix^/i/j!)^^, h i^^^ 

Mztj:^^ ^wmmmio. 

[ 0 0 5 4 ] III4 j: W'EI 5 i±. 18 0° fi^MW:: i 

xmpm-h. 

[00 5 5] 6 2(±. ^^~)vryr22(^)W^timK-h 
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lVi3(^y'A-yymixhh. 6 4{j. (u, V, w) 

PWMfi-f-3 3 ) -^hh. 

[0 0 5 6] :t^-;l/*i^2 4, 2 5, 2 6!&^^>ai:']§^l 

^c:f^-;i/*i^fH:tifi# 6 8(4. :j^-;i^r yr 2 2 \,zx-n 

ryruitsm^-e 2ij^^f^$ti^. .i(Dt^-iir>rni 

W^tLXmti^tl. PWM3yy>°lx-^2 7, 2 

8, 2 9t;fii^§tLS, 

[0 0 57] PWMr? > 27, 28, 2 9 (4. 

^6 2h^ib$ftl>.-, 'fLT. :^^-/^ryT2 2^^m* 
o^/ji P WM Hfil^ 2 3c^)iiit\i^ij:k^ ttiiH' h K 
;^&t^l^L. ±fiFET36, 37, 38&ONL. D 

[0 0 58] =e-^\iit>t^:k^^-^bnit. m4l,Z7rsi-i: 

d^zt^-iiTyr2 2cr)iii:r}mm^^±^<. Miz^ 115 

[ 0 0 5 9 ] 1115(4. wmtne 1 (;:|s^-9 5^c*-;i/ry 

[ 0 0 0 0 ] .-h-zp^^ 2 4 , 2 5, 2 byiti^Jrch^ 

:^^-;^?l^^ii^fi-^6 8(4. 1 8 o ^ a«$yfPfflto*gB 

m^^m-^rzibizayj'^U~^'6 5izX:h^ti^. 3 
6 50aj:^3(4. <*:StO^^ElKiMtIllIS&6 6 a 

izxti^ii. h!i^7yr2 0 (Traits vKMzim I fz 
[0 0 6 1 ] t^-m^a^tim^esii. ]Em. 
^zxti^ti. ^mmmmE^e 6hiihJi'^ryr20 

C0iiiti]y<Mzi:mLtzm^cOiE^miii:h-tl. #^ 
Otti^ii. T-^n^-X^-y^6 7a, 6 7 b t § 

m^6 lti<L]yK)V<^b^l>ZONI>Ztxy) ^ A:^3ffl^ 01:^1 

fiijMsa-ri.^ tfz. Ti-u^xA^vi- (wm) 6 

7 ai4. ^D#fi-^6 l^^'Hl^^/L-OfcgitCONd^rD. 

[0 0 62] m±flJ0JL/iJ; a Sffic'JDC t-^ 1 
tCt5UT{4. ^-^il3i6B§^^ii,ISJg§n^c!l§rHl^(41 8 

iBijB#i4IEmiBif)tflj#;i l> ; t J; T . St!) b ;^ 

[0 0 6 3] tfz. ^-^mii]ij^m&(^mm(n^ 1 8 



^-^^m\'■^xA-hv^y'J\^^zmmltzhi—m^ 

^zmtZki)^X^^. 

[0064] [m2comi iXi^z^ ^wMcom2commco 
mm^. m7-m9^zm-i\>^xmm^h. ^^is^mmi 
fzmi<Dmbm-^^i,z-:>\,^xii^<DMm^mmL. n 

[ 0 0 6 5 ] *Wt14. Ell 0^z9^Xfzm^<7mM.(^)^ 

0 iziE^mm)}(7)^xh-o fzimmmifm^zitKx . m 
mm:h^m&commi^zmmrB^ i s o ° mmmm^n 

[00 66 ] 07 i4. ^-^mm'&w. 1 0 0 (D^wm^^ 

mUl O^zaVK^ FGji^8{4. ^HgStLTCPUl 
[0067] ( i^X^mm <!K^Z^ ^iyX^I^CTim^ 

\,z-y\^xmmti>. 

[0068] 08(4. ^-mmmm(nmii^-tyr2 

[ 0 0 b g ] •:/ 7=S 1 1 -C(±, U-9 5 3C0mmi 

i,zm Lfzm^mimminti . z m'^^mwmk l 
T(4. mm. ^e-^s^commzitmLtzmmicomm 
fi-^^ai:^t-i.FG^>°^-y6. mmmm^tifzFGm 

y-m^mm^iifzDcm!±^xb'mmx%i. 

[00 70] ;^r'yTSl 2T14. :^-;l/^^24, 2 
5, 2 6(;j;-?TXT-^'5 5(;M^Sn-^5 3£7)fi 

■^6 8lrtH:>j-tl>, 

[00 7 1 ] Xx-yTS 1 3t14. ^^-llmTl\\:hi^^■ 

6 8 ^ffli ^x . mmmiiE^^m^^- ^^^it^-iu 
TyriiiJ:m^6 2im.'t^. zcom^. Tt^-fury 
riii:him6 2(4. n-^ 5 3i7)[iiWctGt-Ci^ai$ 

[00 72] XTVTS14T14. X-f-^'BStcMt 
T»igigftX{4iEmiBft^ffo:^ci6t. ffi«$iJfPcO 

wmt m 0 -rosfi^ 6 1 ^#B!c-r s » 

[0073] Xt'/TS 1 5T14. Wmt^e 1 (C*^ 

^^X. ^^~iuryriii:hm^6 2<7)f^f^(:>mmBXli 

[ 0 0 7 4 ] Xx-yTS 1 6T14. 

tzb^ii. xt~9 5 5mix^-^mimi^zm${A 

18 0° 3I€|lJ»tj;l.*gmigiJ^tfV\ iE^i^^ff^;&i 

MiK^iifz #(4. xx-^ 5 5 ^znLxmm^m7m 
mm.mi^ziEimmmind . zirmmmm^zn^^xn. 
^-^'mmummmmm^comm^zmm-tit 
Ti4i8o° mmmm^zximmmm^nyK hikI* 
mmm^comm\H^zmm tfzmiJEmkmm^:n o . 
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[0 0 7 5] 139 (i. ^~^mmmco^~^mmm6 9 
mime Hi., ^-^mm^-^^i^mj^$tifzmmu'<- 
mii 18 0° amffltptcj; mmwm^'ifo . 

[0076] ^i^. 180° mmmmjwjmi. mm ttz 
m 1 axums (^mmt mmx:-h o . ^ cit 

rvr 2 2 ommMM. mmLfz% i om<mb<m 

[0 0 77] \;)±mm-tzX 0 (C, 3fflDC^-,^tfc 

9 Steffi ig-c-fe F Gim^^mmfM'k-^ ^tifzFG wm 
HzmmLtziB±&:mmimmt h^uz^-^x. 

[ 0 0 7 8 ] ^/-c. ^-mmm-m^<^mmLm\\ 
mth mm(^^ 1 8 o ° mnmm^'ii oXo\zLtz<^ 

^mx'h 0 . /j^T'^=5r^-^ im\^tz^x^i, ij~ 

Y U -y 'Jmmmifzhi-~t:mmzm~t^bii^X'^ 

I. 

[ 0 0 7 9 ] 5ri5, ^%mit. mmcomm mm. * 

ocoK (^J/.{f. PDA (HAfflfB^a) m^<7)Xd 

=5r/jNSoH»IK, 7 r ^ S U ) 

[0 0 8 0] tfz. ^Xxi^^v^Ji^gtr 

tltzi^(OVyh^:uT^zXnXm^ti^rn^yj^^ 

mnttzmmmm. =^XT^mvumwizimL. ^ 

p u ) mimmmzmi^tifzrn^-^j.a~ k ^mm 
imfftt^bi^z^'^xi.. :$:mmmmsi-iz 

[008 1 ] ^cr)f^ii\ IB'Itm^^'iJjtmSii/irn^- 

yi.a~]i mf)WmLtzmtmM(ommmm-tiz 
^mmm-i^ti^zt^^. 

[ 0 0 8 2 ] Tn^-^A3 - V^:m^t^fzi^mmM 
7\-KtVx^'. TterVx^'. T^a^irVx^'. C 

D-ROM, CD-R, mM^~7\ ^»%tttO^^U 

(I c:<^^jA-v) . rom (-^x^'rom, 

77-y>'^EEPROM^ri:-)^:i:-^fflUS^fc PX'^ 



[0 08 3] tfz. ^y\^^-^mjiW^Ltzruf^'yM. 

-T^^y^^s^xxju) ^£)£i:imm<^mm(D-mfz\i^ 

mn^tii>i9ii^h^ttih^bimotXhti:\\ 
[0 084] iE'im*^'i<flt^m§tl/-cTn^" 
7 A r? - K n y b° ^ - ^ tif A§ ii/iStgte?S;i^- 

[0085] 

\i~9commmizimLfzmmmmmm\if,L. j^-zi^ 

«^ (= J: Xx-^ (-*t-ta n- ^£?)R^&^til IX 

ir^-m^ii!,tim^^m^^xMmmwm^-^%^iitz h 

luryria, i) \% "^o^Mm&Mi. \ mmm^jm l . 
mmmm\K^fd-zt%\i7.^-9\.znLX'^~ni 
mmzm.^ i s o ° ^^wm\zi.h'mmm^M 

i«\ ^-^j|BtJiB§^^/^|g5t$ixfcFJt7£C^B$rHlrt«l 8 

0^ wwm\izi.hw^mm^'^\\ wnnfmrnt 
■^^m\iz'mthMzx^x. m^vjv^^mn 
mmmm\,z\imm^-km%wh^)iifix:%h. 
[0 086] sf^, immz^ro,!. ^-^mm\i.\ 
8 0° mwm^zi,hw&mmm\^. Ymomm. 
\,z%m \.fz\k. iBsmmkz'mt h^}i[zi.-,x.m 
wm<nmiV)V'^^mn^^. w%mm\,z\±mm^^ 
mm-h^Lhfi-x'^h. 

[0 087] imm^zMi. ^-^mtmt-^ 
h?f\ii.(mm(^'^ 18 0° fimiBiti^ff a x o [z\.fzo^ 
x\ wmmmx o h^-i^n^^^r-mkmnu^^i 
^tmmx-h 0 , A^mx^im'^-^my^tziSii^x- 

?6W^j:^ixfz'^mmh ^ k px-t' h . 
[HHO^m^lM] 

[01 ] ^WM)mi(rmmmmx%h ^~^mm 

[1212] ^-^'i7)»$(»IMt-|.:7n-^^-bT- 
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1)5, 
!>, 

[04] HK;^<?o^gm^-;^Ty7°al:^^i^. pw 

[06] :t^-;^TyT^^Oi!Sff^f|*[l]ft^^^■rlSlif&0T• 

[07] ^mmm 2 i^^i4i7)i5tjf.t> § , ^-^mm 
[08 ] ^-i^comtmmwM-riy^-i-^-hT 

s» 

[01 0] ^^fijt^s^-^'igijgMco^flsSj^^s^ 

[01 1] DCt-5'On-^i7)[gteJia&^-nMHJ0 
[012] |j!*t43St.|.H^A:.;l^OiE5Sjg:J^-;t'T>'7° 

ai:^3fi-^. pwMffiiiiiis&oaii^ifi-f-. n-f^i-t^EpjDS 

[013] f^*(::iilt|,L^</Lc^IE?*M:^-/l^ryT 

tti;j p - I ' w ivi %mMnff^\^)ym v , n ^ ;t t:enjD$ 
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